p53 is required for female germline stem cell maintenance in P-element hybrid dysgenesis.
Hybrid dysgenesis is a sterility syndrome resulting from the mobilization of certain transposable elements in the Drosophila germline. Particularly extreme is the hybrid dysgenesis syndrome caused by P-element DNA transposons, in which dysgenic female ovaries often contain few or no germline cells. Those offspring that are produced from dysgenic germlines exhibit high rates of de novo mutation and recombination, implicating transposition-associated DNA damage as the cause of germline loss. However, how this loss occurs, in terms of the particular cellular response that is triggered (cell cycle arrest, senescence, or cell death) remains poorly understood. We demonstrate that two components of the DNA damage response, Checkpoint kinase 2 and its downstream target p53, determine the frequency of ovarian atrophy that is associated with P-element hybrid dysgenesis. We further show that p53 is strongly induced in the germline stem cells (GSCs) of dysgenic females, and is required for their maintenance. Our observations support the critical role for p53 in conferring tolerance of transposable element activity in stem cells.